ABSTRACT A pilot study was conducted to investigate the impact of Solenopsis invicta management with an insect growth regulator bait (s-methoprene) on native ant species and to determine the responses of these species to S. invicta reduction. This invasive species alters the diversity and structure of different trophic levels of arthropod assemblages. Despite advances in S. invicta management using biological control agents, poison baits remain as the primary tool for effective Þre ant management. However, the effect of these products on native ants is relatively unknown. Understanding these effects is critical to the development of S. invicta management strategies that include conservation of native ants. Native ants compete with S. invicta to some degree and can bolster efforts to release and establish exotic biological control agents to more effectively manage S. invicta. The study was carried out in Mumford, TX. Two treatments were used: a bait treatment that reduced S. invicta densities and a control. The treatments were randomly assigned to 1.33-ha blocks, replicated four times, and periodically inspected using complementary sampling techniques (pitfall traps, baited vials, manual collections, and nest surveys). Sixteen ant species were found among the two treatments. After S. invicta reduction, signiÞcant increases in densities of several other ant species were observed. Species within the assemblage shifted from the dominance by S. invicta to the dominance of the native pyramid ant, Dorymyrmex flavus McCook, which showed the most signiÞcant increase in bait treated blocks and was found to persist at densities signiÞcantly higher than the control for Ͼ2 yr after the last bait treatment. A temporary change in diversity was observed, indicating that use of a poison bait for S. invicta management beneÞted numerous resident species in the ant assemblage.
The red imported Þre ant, Solenopsis invicta Buren, is an aggressive and generalist species known to be a threat to native arthropod diversity (Shower 1985 , Logfren 1986 , Tschinkel 1987 , Porter and Savignano 1990 , Vinson 1994 , Jusino-Atresino and Phillips 1994 , Wojcik et al. 2001 . The success of this species is attributed to several factors that include low interspeciÞc competition, absence of co-evolved natural enemies, low connectance of food webs, and increasing human disturbed environments, among many others. The hierarchy that emerges is dominated by S. invicta and a reordering of the remaining ant species in the assemblage, favorably affecting some and disfavoring others, compared with their original condition (Wilson 1971 , Porter et al. 1988 , Morrison and Porter 2003 . Some of these native species have proven to coexist and survive by using alternative resources not used by S. invicta; by chemical repellency and marked antagonistic behaviors; by being highly mobile and maintaining close proximity to resources; and by being small and opportunistic acting as a cryptic species (Buren et al. 1974 , Baroni Urbani and Kannowski 1974 , Phillips et al. 1986 , Helms and Vinson 2001 , Morrison 2002 .
Granular baits combine an active ingredient (in our case s-methoprene, an insect growth regulator [IGR] ) and food material (for Þre ants, food attractant is vegetable oil coated on a defatted corn grit carrier) that is attractive to S. invicta. Workers are attracted to the bait and carry it back to the nest, where it is fed to the queen and developing young. The mode of action of s-methoprene sterilizes the queen and prevents immature ants from maturing. Bait not taken by the ants loses potency quickly when exposed to water and sunlight (Klotz et al. 2003) . These granular baits have shown great potential in reducing S. invicta populations, and interest is growing to implement targeted treatment in areas densely infested with S. invicta. Little is known regarding the effect of these baits on nontarget ant species. We assume that these baits are not selective for S. invicta and that they could target native ant species. The goals of this pilot study were to document the effects of an IGR (s-methoprene) on ant species conforming the assemblage, to determine the effect S. invicta reduction on the ant assemblage and, to determine which, if any, of the native ant species might emerge to compete with S. invicta through exploitative and interference competition.
Materials and Methods

Study Site
The study was conducted in an orchard of Carya illinoinensis (ÕpecanÕ) that had a polygyne (multiple queen form) population of S. invicta with Ͼ200 colonies/ha. The site is located in Mumford, TX (30Њ44Ј54Љ N; 96Њ33Ј19Љ W). Surrounding areas are represented by small fragments of post oak savannah, some hickories, and prairies associated with the Brazos River Valley, and cotton, corn, and soybean Þelds. Ground cover vegetation consists mainly of perennial grasses and some seasonal forbs. Total annual precipitation ranged from 914.4 mm in 2000 to 1,168.4 mm in 2001 and 1,084.5 mm in 2002, and temperatures oscillated from 1.1 to 43.3ЊC annually.
Experimental Design and Treatment Methods
A completely randomized design with two treatments and experimental plots of 1.33 ha each were used for this study. The treatments were (1) Extinguish IGR bait treatment (0.5% g s-methoprene; Wellmark, Schaumburg, IL) applied at 1.12 kg/ha of formulated bait broadcast with a Herd seeder (model GT-77 ATV; Herd Seeder, Logansport, IN) mounted on a utility vehicle (John Deere Gator TH 6x4; Deere & Company, Moline, IL), twice in 2000 (19 May and 12 October), and once in 2001 (12 June) and (2) untreated S. invicta infested plots as controls. Treatments were replicated four times.
Sampling Methods
Four complementary sampling techniques were used to determine ant activity on the ground and in the trees on each experimental plot at the study site.
Pitfall Traps. Pitfall traps were used to estimate the abundance and species composition of ground active ants. Traps consisted of a 591-ml plastic cup Þlled with propylene glycol (commercial antifreeze) and a funnel that prevented escape of captured insects. Traps with lids were set in the Þeld and opened 48 h later to minimize "digging in" effects (Greenslade 1973) . Four traps were used for each treatment (one per plot) and placed at the center of the plot. Samples were collected weekly for 2 yr (28 April 2001 to 3 June 2002 .
Baited Vials. Baited vials were used to estimate the composition and phenologies of active foraging ant species near and on the tree stems. Ant foragers were sampled by using 7.4-ml glass vials separately baited with cat food (Purina Tender Vittles; Nestlé Purina PetCare Company, St. Louis, MO) as a protein source or sugar candy (Skittles bite size candy; Mars, McLean, VA) as a carbohydrate. Sixty-four vials were used per treatment. Vials were placed in four trees on each plot, with two vials (one with protein and one with carbohydrate) placed Ϸ1.5 m above the ground in the tree crotch to collect tree dwelling foragers, and the other two identically provisioned vials were placed on the ground within 0.5 m of the trunk to target ground dwelling foragers. The same trees were sampled for each sampling period. Vials were left for 24 h, collected by quickly capping them to trap ants inside, and returned to the laboratory where ants were sorted and counted. Samples were taken weekly from 7 May 2000 to 18 January 2002.
Direct Sampling. Ants were searched for and collected directly from eight tree stems and canopies, per treatment, by using a buccal aspirator in two trees per plot beginning on 7 June 2000 and continuing weekly until 26 January 2001. Two trees were sampled for 2 min in each plot. Same trees were sampled for each sampling period. Ants were collected and brought to the laboratory for identiÞcation.
Survey of Ant Colonies. Four transect were used for each treatment (one per plot). Each transect was 2.5 m wide by 15.25 m long and was located at the center of each plot; surveys were conducted four times during 2000 (26 March, 27 June, 25 July, and 7 December), twice during 2001 (12 April and 4 October), and once in 2002 (31 July). Inspections typically were done "on knees" where the collector searches along a transect below knee height and include searches on soil, leaf litter, and forest ßoor debris for any indication of ant nests. Surveys were done in the morning and were completed within 30 min in each transect. Twenty individuals from each colony were collected using an aspirator, and returned to the laboratory for species identiÞcation.
Foraging Behavior on IGR Granules
The order of species arrival to broadcast granules and estimates of the time to their removal was determined by establishing 10 observation points at random within the study area. Each observation point consisted of a 10 by 10-cm 2 card that later received broadcast bait during standard application. Direct estimation of broadcast rate/area was made by also deploying at random 10 traps (10 by 10-cm cardboard) thinly coated with a sticky material (Tanglefoot; The Tanglefoot Co., Grand Rapids, MI) placed in the transects and spaced between previously established observation points; the sticky traps were recovered immediately after treatment was applied and adhering granules were counted. Treatment with 85 g (ϭ1 kg/ha) of Extinguish granular bait was broadcast in a 34.4 by 14.6-m block (502 m 2 ) on 17 June 2005 using a hand spreader (Canvas Bag Seeder 2700; Earthway Products, Bristol, IN) following the label instructions (453.59 g of bait per 0.4046 ha). Each inspection station was visited every 5 min and observed for 10 Ð15 s to record foraging ants, ceasing when no granules remained.
Ants collected from all techniques were sorted and curated in separate labeled vials containing 70% ethanol; specimens were identiÞed to genus, and in some cases, to species. Twenty specimens of each species and morphospecies were labeled for locality, sampling technique, date, collector information, and comments, and deposited in the insect collection of the Department of Entomology, Texas A&M University at College Station, TX (voucher specimen 650, E. Riley, Collection Manager).
Data Analysis
Differences in ant density and diversity between treatments were analyzed by linear mixed model procedure (repeated measures; type III sum of squares), with treatment and sampling day as Þxed factors and plot as the random factor. Each year was analyzed separately. A MannÐWhitney U test was used with data obtained during 2002 using the colony surveys method. Ant diversity was calculated using the Shannon (HÕ) diversity index (Magurran 2004) . Indices were estimated per trap, and the averages for each treatment were used for the analysis. In addition, differences between treatments were analyzed for every single sampling interval (week) using a 2 analysis with the Yates correction (values were signiÞcantly different when P Ͻ 0.05). The statistic software SPSS 13.0 (SPSS 2004) was used for these analyses. A multivariate analysis (correspondence analysis [CA] ) was used with data obtained from pitfall traps to determine the overall effect of treatment on ant assemblages and the response of the native ant assemblage to Þre ant reduction based on species abundance by treatment matrices for 2000, 2001, and 2002 ; in this analysis, rare species were downweighted, and the HillÕs scaling option was selected (Quinn and Keough 2002) . The software CANOCO 4.0 (Microcomputer Power 1998) was used to perform these analyses.
Results
A total of 57,386 ants were collected using pitfall traps, baited vials, and direct sampling (22,052 in 2000, 31,951 in 2001, and 3,383 in 2002) , and a total of 1,236 mounds were recorded using nest surveys (589 during 2000, 539 during 2001, and 108 during 2002) . The assemblage in this site consisted of 16 ant species distributed in Þve subfamilies. Myrmicinae contributed the most species (9) 
Foraging Behavior on IGR Granules
An average of 3.4 Ϯ 0.67 (SEM) particles of bait per 100/cm were trapped using the sticky card method at the time of the bait application. Foraging stations were observed between 1122 and 1302 hours (21 observations) when the last granule was observed removed from the last station. The number of ants observed on each station ranged from 1 to 10, averaging 1.7 Ϯ 0.62 ants taking and removing the bait from each foraging station. The only species observed on the stations was S. invicta, and one or more individuals were observed at each station at the Þrst inspection 5 min after the bait application was completed. Ant presence at each station was routinely observed, but no ants were observed present at some stations during some interim inspections within the Ͻ2-h period required to deplete the bait from all stations. No evidence of recruitment or foraging trail formation was observed on or adjacent to the stations, indicating resource removal was accomplished by scout or forager ants already in the vicinity at the time of bait application.
Effect of IGR Treatment on S. invicta
Pitfall Traps. This method showed that S. invicta was signiÞcantly reduced in IGR plots compared with un- Direct Sampling. This method showed IGR plots had signiÞcantly fewer S. invicta workers foraging in the trees compared with controls in 2000 (F 1,28 ϭ 50.938; P Ͻ 0.0001).
Surveys of Ant Colonies. Solenopsis invicta colony densities were signiÞcantly reduced in IGR plots compared with controls in 2000 (F 1,14 ϭ 15.155; P ϭ 0.016) and 2001 (F 1,10 ϭ 5.567; P ϭ 0.040) but not in 2002 (Z ϭ Ϫ1.383; P ϭ 0.214), when S. invicta density was observed increasing in IGR plots to levels not signiÞcantly different from the controls. These results show S. invicta density was reduced with IGR treatment (Fig. 1) . Pitfall trap data analysis comparing IGR to control plots by year and by sample interval (days or weeks) showed that, in 2000, S. invicta was signiÞcantly higher in 4 wk and signiÞcantly lower in 12 wk in IGR plots (n ϭ 31 wk); in 2001, S. invicta was found signiÞcantly higher at 1 wk and signiÞcantly lower in 34 wk in IGR plots (n ϭ 49 wk); and in 2002, S. invicta was signiÞcantly higher in 3 wk and signiÞcantly lower in 4 wk in IGR plots (n ϭ 20 wk). Bait vial data analysis showed that in 2000, S. invicta foraging was negatively affected in IGR plots; densities were signiÞcantly less on 24 sample d and signiÞcantly higher on 2 sample d for these plots (n ϭ 31 d). Table 1 shows the number of times where ant species abundances, including S. invicta, were recorded signiÞcantly higher or lower in IGR plots compared with those in controls ( 2 analysis with Yates correction, 2 ϭ 3.81; 1 df; P Ͻ 0.05).
Effect of S. invicta Reduction and IGR Treatment on Ant Diversity
Pitfall Traps. This technique collected 15 ant species in IGR treatment plots and 14 in controls in 2000. October 2007 CALIXTO ET AL.: NATIVE ANT RESPONSES TO S. invicta REDUCTIONS. invicta was the predominant species. Density increases were observed (Table 1) for some species in treated plots, but no signiÞcant difference in ant diversity was found (F 1,9 ϭ 0.107; P ϭ 0.751). Sixteen species were observed in treated plots and 14 in the controls in 2001. S. invicta was again the dominant species, and ant diversity signiÞcantly increased in treated plots compared with controls (F 1,11 ϭ 5.253; P ϭ 0.042). Twelve species were observed in treated plots and 4 in controls in 2002; treated plots had signiÞcantly higher diversity compared with controls (F 1,11 ϭ 5.831; P ϭ 0.033). Baited Vials. Eight species were recorded in vials in treated plots and six in the controls in 2000. Diversity of ants recruiting to vials was signiÞcantly greater in treated plots compared with controls in 2000 (F 1,129 ϭ 37.969; P Ͻ 0.0001). Eight species were found in treated plots and four in controls in 2001, and diversity of ants recruiting to baited vials remained signiÞcantly higher in treated plots (F 1,454 ϭ 23.973; P Ͻ 0.0001).
Direct Sampling. Seven species of ants were collected from trees located in treated plots and seven in controls in 2000. S. invicta was the most abundant species collected among the treatments. Diversity of ants was signiÞcantly higher in treated plots compared with controls (F 1,102 ϭ 12.872; P ϭ 0.005).
Survey of Ant Colonies. Five species were recorded in transects in treated plots and four in controls in 2000. S. invicta was most frequently encountered in all of them, with D. flavus exhibiting a slight increase after IGR treatment in 2000; ant diversity was higher and signiÞcantly different in treated plots (F 1,21 ϭ 7.940; P ϭ 0.016). Seven ant species were recorded in treated plots and three in treated plots in 2001. S. invicta consistently dominated control plots, whereas D. flavus signiÞcantly increased in treated plots (Table 1) . Ant diversity in 2001 was signiÞcantly higher in treated plots compared with controls (F 1,18 ϭ 28.318; P Ͻ 0.0001). Six species were found in treated plots and one in controls in 2002. The ant diversity remained signiÞcantly higher in treated plots for 2002 (Z ϭ Ϫ2.113; P ϭ 0.048). S. invicta increased slightly in treated plots from 2001 to 2002, other ant species remained active, and their nests were observed coexisting near S. invicta mounds. D. flavus remained the second most abundant species in these treated plots, despite an apparent slight S. invicta reinfestation. Figure 2 shows the proportion of individuals per species that increases or decreases due to the treatment in relation to the control for each sampling technique.
Effect of S. invicta Reduction and IGR Treatment on Individual Species
Fifteen native ant species were found in controls and treated areas coexisting with S. invicta. Several species of native ants seemed to compete with S. invicta and may have lowered carrying capacity of the environment for S. invicta. Table 1 shows the number of days ant species were signiÞcantly higher or lower ( 2 , 1 df, P Ͻ 0.05) in treated compared (ϩ) with control plots for each year by sampling technique. Figure 3 shows signiÞcant increase or decrease in ant species by year and sampling method (repeated-measures, P Ͻ 0.05) in treated plots compared with control plots.
Effect of S. invicta Reduction and IGR Treatment on Ant Assemblage Structure
The effect of treatments on ant assemblages were examined using CA based on species abundance by treat- molesta and H. opacior. CA ordination among years showed ant assemblages were similar in relative species ranking among treatments. Native ant assemblages with some variation as noted above were present despite domination by S. invicta in this system. However, the densities of several species were affected by treatments; S. invicta was reduced by IGR and the remaining species generally increased.
Discussion
Foraging Behavior on IGR Granules
Solenopsis invicta was the only species observed foraging on IGR granules during the periods of observations. This Þnding is consistent with the following biological explanation: Þrst, S. invicta colonies consist of Ϸ100,000Ð400,000 individuals per colony (lower range ϭ monogyne, higher ϭ polygyne) (Vinson and Sorensen 1986 ) compared with numbers of individuals in native ant colonies that oscillate between 1,000 and 50,000. Second, colony size and density is larger for S. invicta than for native ant species, and S. invicta typically establishes Ͼ100 colonies/ha (Vinson and Sorensen 1986) . Third, this r-species, with short generation time, high reproductive rate, and high dispersal rate, is able to deploy more foragers per unit area through time compared with other ant species. These factors combine to increase the probability of S. invicta encountering these poison granules deployed on the ground.
The ability of S. invicta to quickly discover a significant concentrated resource and rapidly recruit other ants to forage on and aggressively defend the resource is relatively well known (Gibbons and Simberloff 2005) . These preliminary observations indicate that hegemony also applies to sparsely distributed resources and signiÞcantly reduces the risk to other species of being exposed to what may otherwise be a toxic treatment; this, however, needs further and more detailed studies.
Effect of IGR Treatment on S. invicta
The IGR reduced S. invicta densities beginning shortly after the initial treatment in 2000 until shortly before sampling ceased in 2002 (Fig. 1) . S. invicta density was considered high before treatment. Active S. invicta nests were reduced by 90% in treated plots by August 2000 after the initial treatment (19 May 2000) and were observed to increase to a density Ϸ30% of that of the controls by December 2000, despite a second treatment on 12 October 2000 (Fig. 1) . S. invicta nest density in treated plots continued to increase into the spring of 2001 before the 12 June 2001 treatment and was observed to decrease by October 2001 to the density observed at the end of 2000. The S. invicta nest dynamics observed were Axes in the analysis are scaled in units of SD, with a 50% species turnover at 1 SD and a full species turnover at 4 SD. The larger or smaller the species score is reported, the greater the effect of treatment on individual species related to the distance from the centroid (0,0). heavily but not entirely a result of bait treatments and may include effects of escape from treatment and immigration of founder queens into the treated area, as well as seasonal effects. S. invicta dynamics observed by the various sampling techniques clearly show a reduction in S. invicta compared with controls, but do not always correspond across techniques; the most notable example was the high activity reßected in pitfall traps in the 2000Ð2001 winter Control plots not resulting in increased activity in baited vials or manual collections (Fig.  1) ; presumably, the increased activity on the ground was not a reßection of increased foraging. Despite 1Ð2 yr of intensive and diverse sampling conducted in this study, there is much yet to be explained. A S. invicta colony can persist for years and may function somewhat independently in relation to other S. invicta colonies, ant species, waxing and waning environments, and resources, depending more on internally generated conditions to guide colony behaviors (Tschinkel 1998) . We note the effective use of poison bait is improved when a S. invicta colony is actively foraging and that this behavior also reduces risk of the bait being taken by nontarget ants. These factors warrant further study to improve our ability to manage S. invicta while conserving native ants.
Effect of S. invicta Reduction and IGR Treatment on Ant Diversity
Changes in species abundance and assemblage structure are observed resulting from the selective reduction of S. invicta with poison baits. Ant diversity was observed signiÞcantly higher; this signiÞcance is expected if ant species are being released from competition pressure from S. invicta. This allows species to expand their fundamental niche in the absence of competition (by exploring and exploiting resources previously dominated and occupied by S. invicta). A recent study showed that S. invicta colony reduction using boiling water did not show a signiÞcant impact on ant diversity and abundance. The authors argued that other factors (i.e., habitat disturbance) exert more negative impact on native ants than S. invicta (King and Tschinkel 2006) . In the study, authors measured the impact of the suppression on native ants only using pitfall traps and only during one sampling period (week) in two different years. They concluded from this limited data that the removal of S. invicta does not impact diversity. Tschinkel (2006) also suggested that poison baits act as disturbance of the ant assemblage and that baits can favor S. invicta by the removal of nontarget species. Findings in our pilot study show the opposite; removal of S. invicta does beneÞt species within the ant assemblage, and poison baits and native ants are not always incompatible.
Effect of S. invicta Reduction and IGR Treatment on Individual Species
IGR treatments had the greatest adverse impact on S. invicta among species comprising the ant assemblage. Given that S. invicta dominated the assemblage (killing competing ants outright, raiding nests, locating and removing food resources, thoroughly disrupting previous relationships in the preexisting ant assemblage occurring before S. invicta invasion, to name a few), the responses of the remaining species in the ant assemblage to a reduction in S. invicta dominance reßects a species turnover involving the capacity of each species in the assemblage to respond to the absence or reduction of S. invicta. Additionally, S. invicta continues to occur as the Þrst or second (except bait vials in 2000) most abundant species in treated plots throughout the study.
Previous studies have indicated that similar treatments that substantially reduced S. invicta, also had signiÞcant negative effects on remaining species in the ant assemblage (Markin et al. 1974 , Summerlin et al. 1977 , Phillips et al. 1986 , Roth et al. 1994 , Thompson and Zakharov 1995 , Zakharov and Thompson 1998 , Matlock and De La Cruz 2003 . However, data gathered in this study showed that density increased for D. flavus, Pheidole sp., D. molesta, P. pallidus, S. silvestrii, and P. barbatus in all sampling methods; P. terricola in bait vials, direct sampling, and colony surveys; M. minimum and T. sessile in bait vials and direct sampling; and that remaining species either ßuctuated among years or were reduced less than was S. invicta in the IGR. In this study D. flavus increased the most and S. invicta decreased the most. D. flavus seems to be resistant to S. invicta reinfestation and is known to attack S. invicta workers (Hung 1974 , Nickerson et al. 1975 , Calixto 2004 , Calixto et al. 2007 ). Few of these species seem to be adapted to the new conditions created with S. invicta reduction, but more importantly, some of these species are known to coexist with this invasive and exert a negative impact on S. invicta survival (by attacking workers, queens, and newly founded colonies). For example, F. pruinosus is known to kill and feed on S. invicta workers and alates and to prevent S. invicta workers from leaving their nest to forage, thus leading to a reduction in Þtness of the colony (Wheeler and Wheeler 1986, Rao and . Paratrechina sp. preys on S. invicta newly mated queens (Whitcomb et al. 1973 , Stimac and Alves 1994 , Porter and Savignano 1990 . M. minimum is an important predator of newly mated queens that also attacks and destroys new and small S. invicta colonies (Nichols and Sites 1991, Savignano 1990 Rao and . Pheidole sp. attacks and defeats S. invicta workers, raids brood, and destroys small colonies (Bhatkar 1973 , Jones and Phillips 1987 . P. barbatus has been observed attacking S. invicta workers and killing queens (Taber 2000) . D. molesta, a cryptic and opportunistic species that constructs underground nests near S. invicta colonies, has been observed stealing food and other resources from S. invicta colonies. Other study has shown that small colonies of S. invicta are unable to establish in plots with D. molesta . Other species such as Smithistruma sp.,. Strumygenys sp., and H. opacior do not interact with S. invicta but have been observed to resist invasion by avoiding competition (Ward 1987, Porter and Savignano 1990) .
Effect of S. invicta Reduction and IGR Treatment on the Ant Assemblage Structure
The CA analysis on pitfall trap data consistently showed a pattern of ant diversity, where S. invicta reduction with baits positively beneÞted individual species capable of reÞlling spaces and using resources previously exploited by S. invicta. Figure 4 shows that the IGR and control plots are slightly different as S. invicta reduction begins and individual species within the assemblage respond. More differences are seen in 2001, indicating the effect of S. invicta reduction beneÞted the assemblage and that the poison bait did not target native ant species. These differences continue into 2002, despite discontinuation of treatment, indicating a "residual" effect that may be caused by previous success of several species within the assemblage to exploit the S. invictaÐreduced habitat and for some to directly reduce the rate of S. invicta reinfestation (smaller S. invicta colonies are more vulnerable, have smaller workers, and available energy is focused on density increase rather than range expansion).
The greater abundance of S. invicta in the United States relative to densities in South America is attributed to the absence of natural enemies and lack of strong interspeciÞc competition (Porter et al.1988) , and the latter competition is often the major factor limiting ant populations (Hö lldobler and Wilson, 1990) . A recent Þeld study conducted in Brazil found that interspeciÞc competition among ants was a stronger factor regulating Solenopsis populations than parasitism pressure from Pseudacteon spp. (Morrison and Porter 2005) . Pseudacteon spp, is one of a large number of competitors, predators, pathogens, and parasites known to affect Solenopsis spp. in South America. Morrison and Porter (2005a, b) , in Þeld studies in Florida, found that Pseudacteon sp. had no measureable effect on S. invicta densities and was not shown to be a density regulating factor for S. invicta.
This pilot study showed that the species density mix of the ant assemblage may be manipulated through selective reduction in S. invicta. The ant assemblage is sensitive to the density of S. invicta, and many species are capable of increase in density after the reduction of S. invicta for sustained periods. This indicates poison baits in S. invicta infested areas may be compatible with conserving other ant species.
Here we provide, with sufÞcient background to design, a more rigorous study that should consider expanding the spatial coverage of these trials. Such studies would need to address (1) the effects of different poison baits and S. invicta reduction on ant assemblages among different habitats; (2) the rate of S. invicta reinfestation in the presence/absence of native ants to explore the extent of a buffer effect; (3) competitive interactions among S. invicta and native ants in different habitats; and (4) the real "threshold" for when various habitats will beneÞt from retreatment, thereby reducing the impact on nontargeted species and conserving the assemblage.
This study provides the Þrst insight that a selective use of poison baits on S. invicta beneÞts many other ant species. Each species within the assemblage is expected to increase their fundamental niche, thereby increasing their reproductive capacity when S. invicta numbers are low; this is an important issue for the conservation of natural assemblages and S. invicta management that needs more investigation.
